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Description 

EMISSION-MONITORING SYSTEM AND 
METHOD FOR TRANSFERRING DATA 

Background of Invention 

[0001] Emission-monitoring systems have been developed to 
monitor emissions or exhaust gases produced during 
power generation. Generally, such emission-monitoring 
systems include a plurality of local monitoring devices 
wherein each local monitoring device monitors emissions 
produced by a gas turbine or boiler. Each of the local 
monitoring devices transmits emission information to a 
central monitoring device. When different types of local 
monitoring devices are utilized at different geographic 
sites, each local monitoring device may generate data us- 
ing different formats, naming conventions, and values to 
indicate events, such as a fault event, a maintenance 
event, or a calibration event that are transmitted to the 
central monitoring computer. 

[0002] a fault event occurs when any monitoring device is not 



functioning properly. Detection of the fault event is gen- 
erally determined during an automatic calibration event 
when the monitoring device indicates gas levels that do 
not correlate with known calibration gas levels to within 
specified limits. A maintenance event occurs when either: 
(i) one or more devices operably coupled to a local moni- 
toring device are shut down for maintenance, or (ii) a local 
monitoring device is shut down for maintenance. A cali- 
bration event occurs when a calibration gas is being sup- 
plied to one or more emission sensors coupled to a local 
monitoring device. 

[0003] Because there is no standardized methodology for speci- 
fying event variables indicating whether an event has oc- 
curred, software developers have had an extremely diffi- 
cult time attempting to display and manipulate emission 
information received from local monitoring devices each 
using site-specific event variable formats. 

[0004] Thus, there is a need for an emission-monitoring system 
and method that standardizes event variables or tags re- 
ceived from different local monitoring devices for display- 
ing and manipulating emission information from the local 

monitoring devices. 
Brief Description of Invention 



[0005] a method for transferring data in an emission-monitoring 
system from a first computer to a second computer in ac- 
cordance with an exemplary embodiment is provided. The 
method includes generating a first message containing a 
first software variable having a first site-specific value 
that is transmitted from the first computer to the second 
computer. The first site-specific value is indicative of 
whether one of a fault event, a maintenance event, or a 
calibration event associated with the first computer has 
occurred. The method further includes receiving the first 
message at the second computer, the second computer 
storing the first site-specific value in a first record of a 
first database. The first record is associated with the first 
software variable. The method further includes determin- 
ing whether the first site-specific value indicates that an 
event has occurred. Finally, the method includes if the 
first site-specific value indicates that an event has oc- 
curred, then generating a second software variable having 
both a first predetermined name and a value equal to a 
first standardized value indicating that an event has oc- 
curred, else generating a third software variable having 
both the first predetermined name and a value equal to a 
second standardized value indicating that an event has 



not occurred. 

[0006] An emission-monitoring system for transferring data from 
a first computer to a second computer in accordance with 
another exemplary embodiment is provided. The emis- 
sion-monitoring system includes a first computer config- 
ured to generate a first message containing a first soft- 
ware variable having a first site-specific value. The first 
site-specific value is indicative of whether one of a fault 
event, a maintenance event, or a calibration event has oc- 
curred. The emission-monitoring system further includes 
a second computer operably coupled to the first com- 
puter. The first computer is further configured to transmit 
the first message to the second computer. The second 
computer is further configured to store the first site- 
specific value in a first record of a first database. The first 
record is associated with the first software variable. The 
second computer is further configured to determine 
whether the first site-specific value indicates that an event 
has occurred. When the first site-specific value indicates 
that an event has occurred, the second computer is con- 
figured to generate a second software variable having 
both a second predetermined name and a value equal to a 
first standardized value indicating that an event has oc- 



curred. When the first site-specific value indicates that an 
event has not occurred, the second computer is config- 
ured to generate a third software variable having both the 
second predetermined name and a value equal to a sec- 
ond standardized value indicating that an event has not 
occurred. 

[0007] An article of manufacture in accordance with another ex- 
emplary embodiment is provided. The article of manufac- 
ture includes a computer storage medium having a com- 
puter program encoded therein for transferring data in an 
emission-monitoring system from a first computer to a 
second computer. The computer storage medium includes 
code for generating a first message containing a first 
software variable having a first site-specific value that is 
transmitted from the first computer to the second com- 
puter, the first site-specific value indicative of whether 
one of a fault event, a maintenance event, or a calibration 
event associated with the first computer has occurred. The 
computer storage medium further includes code for re- 
ceiving the first message at the second computer and 
storing the first site-specific value in a first record of a 
first database. The first record is associated with the first 
software variable. The computer storage medium further 



includes code for determining whether the first site- 
specific value indicates that an event has occurred. The 
computer storage medium further includes code for gen- 
erating a second software variable having both a first pre- 
determined name and a value equal to a first standardized 
value indicating that an event has occurred, if the first 
site-specific value indicates that an event has occurred. 
Finally, the computer storage medium includes code for 
generating a third software variable having both the first 
predetermined name and a value equal to a second stan- 
dardized value indicating that an event has not occurred. 
[0008] other systems and/or methods according to the embodi- 
ments will become or are apparent to one with skill in the 
art upon review of the following drawings and detailed 
description. It is intended that all such additional systems 
and methods be within the scope of the present invention, 

and be protected by the accompanying claims. 
Brief Description of Drawings 

[0009] Figure 1 is a schematic of a power generation system hav- 
ing an emission-monitoring system in accordance with 
exemplary embodiment; 

[0010] Figure 2 depicts a database utilized by the emission- 
monitoring system of Figure 1; 



[001 1] Figure 3 depicts a first message transmitted from an 
emission-monitoring computer to a central emission- 
monitoring computer; 

[0012] Figure 4 depicts a second message transmitted from an 
emission-monitoring computer to a central emission- 
monitoring computer; and 

[0013] Figure 5 and 6 are flowcharts of a method for transferring 

data in the emission-monitoring system of Figure 1. 
Detailed Description 

[0014] Referring to Figure 1, a power generation system 10 for 
generating electrical power is illustrated. The power gen- 
eration system 10 includes a gas turbine 12, an emission 
stack 13, a gas turbine 14, an emission stack 15, and an 
emission-monitoring system 16. 

[0015] The gas turbine 12 is provided to generate electricity and 
is operably coupled to the emission stack 13 which re- 
ceives exhaust gases from the gas turbine 12 and then 
releases the gases. 

[0016] The oxides of nitrogen (NOx) sensor 18 is operably cou- 
pled in the emission stack 13 and fluidly communicates 
with exhaust gases in the emission stack 13. The sensor 
18 generates a signal (Nl) indicative of the NOx level in 
the emission stack 13 that is transmitted to the emission- 



monitoring computer 22. 

[0017] The carbon monoxide (CO) sensor 20 is operably coupled 
in the emission stack 13 and fluidly communicates with 
exhaust gases in the emission stack 13. The sensor 20 
generates a signal (CI) indicative of the CO level in the 
emission stack 13 that is transmitted to the emission- 
monitoring computer 22. 

[0018] The emission-monitoring computer 22 is operably cou- 
pled to the NOx sensor 18 and the CO sensor 20. The 
emission-monitoring computer 22 is configured to receive 
signals from sensors 18 and 20 and to set corresponding 
software variables to a predetermined values to indicate 
whether a predetermined event (e.g. fault event, mainte- 
nance event, or calibration event) has occurred or not. The 
emission-monitoring computer 22 further communicates 
with the central emission-monitoring computer 30 by pe- 
riodically transmitting messages having the software vari- 
ables to the computer 30. For example, when a fault event 
occurred, computer 22 sets a software variable (NOX_Sl) 
to a site-specific value of "0" in an internal memory 23 in- 
dicating that a fault event has occurred. Thereafter, a 
message 52 containing the variable (NOX_Sl) is transmit- 
ted from computer 22 to the central emission-monitoring 



computer 30. Similarly, when the signal (CI) indicates that 
a fault event occurred , computer 30 sets a software vari- 
able (CO_Sl) to a site-specific value of "1" in an internal 
memory 23 indicating that a fault event has occurred. 
Thereafter, a message containing the variable (CO_Sl) is 
transmitted to the central emission-monitoring computer 
30. 

[0019] The emission-monitoring computer 22 is further config- 
ured to transmit software variables having site-specific 
values to the central emission-monitoring computer 30 
indicating whether maintenance events or calibration 
events have occurred. 

[0020] The gas turbine 14 is provided to generate electricity and 
is operably coupled to the emission stack 15 which re- 
ceives exhaust gases from the gas turbine 14and then re- 
leases the gases. 

[0021] The nitrogen oxide (NOx) sensor 24 is operably coupled in 
the emission stack 15 and fluidly communicates with ex- 
haust gases in the emission stack 15. The sensor 24 gen- 
erates a signal (N2) indicative of the NOx level in the 
emission stack 15 that is transmitted to the emission- 
monitoring computer 28. 

[0022] The carbon monoxide (CO) sensor 26 is operably coupled 



in the emission stack 15 and fluidly communicates with 
exhaust gases in the emission stack 15. The sensor 26 
generates a signal (C2) indicative of the CO level in the 
emission stack 15 that is transmitted to the emission- 
monitoring computer 28. 
[0023] The emission-monitoring computer 28 is operably cou- 
pled to the NOx sensor 24 and the CO sensor 26. The 
emission-monitoring computer 28 is configured to receive 
signals from sensors 24 and 26 and to set corresponding 
software variables to a predetermined values to indicate 
whether a predetermined event has occurred or not. The 
emission-monitoring computer 28 further communicates 
with the central emission-monitoring computer 30 by pe- 
riodically transmitting messages having the software vari- 
ables to the computer 30. For example, when a fault event 
occurs, computer 28 sets a software variable (NOX_S2) to 
a site-specific value of "1" in an internal memory 29 indi- 
cating that a fault event has occurred. Thereafter, a mes- 
sage containing the variable (NOX_S2) is transmitted from 
computer 28 to the central emission-monitoring com- 
puter 30. Similarly, when a fault event occurs, computer 
28 sets a software variable (CO_S2) to a site-specific value 
of "1" in an internal memory 29 indicating that a fault 



event has occurred. Thereafter, a message containing the 
variable (CO_S2) is transmitted to the central emission- 
monitoring computer 30. 

[0024] The central emission-monitoring computer 30 is provided 
to receive the software variables having site-specific val- 
ues from the emission-monitoring computers 22 and 28. 
Thereafter, the computer 30 performs the following tasks: 
(i) renames the software variables using a standardized 
naming convention, and (ii) converts the site-specific val- 
ues of the software variables to standardized values in- 
dicative of a fault event, a maintenance event, or a cali- 
bration event. In other words, the centralized emission- 
monitoring computer 30 is configured to receive event 
data from a plurality of different emission-monitoring 
computers and to modify the data to a standardized for- 
mat that can be utilized by the computer 30. 

[0025] For example, referring to Figures 2 and 4, the computer 
30 can receive a first message from the emission-moni- 
toring computer 22 containing the variable (NOX_Sl) hav- 
ing a site-specific value of "1". The computer 30 stores 
the variable (NOX_Sl) having the site-specific value "1" in 
a database 50. The database 50 also contains a previously 
stored variable (HOLD_Nl) that has a value of "0" wherein 



the value "0" corresponds to a fault event value associated 
with the emission-monitoring computer 22. The computer 
30 compares the site-specific value of "1" to the site- 
specific event value "0" to determine if a fault event has 
occurred. If the site-specific value equals the site-specific 
event value, then a fault event has occurred. Otherwise, a 
fault event has not occurred. In the illustrated example, 
since the site-specific value of "1" is not equal to the site- 
specific event value of "0", the computer 30 generates the 
variable (CEM_NOX) having a standardized value of "0" in- 
dicating that no fault event occurred. 
[0026] Further, referring to Figures 3 and 4, the computer 30 can 
receive a second message 54 from the emission-moni- 
toring computer 22 containing the variable (CO_S2) having 
a site-specific value of "1". The computer 30 stores the 
variable (CO_S2) having the site-specific value "1" in the 
database 50. The database 50 also contains a previously 
stored variable (HOLD_C2) that has a value of "1" wherein 
the value "1" corresponds to a fault event value associated 
with the emission-monitoring computer 28. The computer 
30 compares the site-specific value of "1" to the site- 
specific event value "1" to determine if a fault event has 
occurred. Because the site-specific value of "1" equals the 



site-specific event value of "1", the computer 30 gener- 
ates the variable (CEM_CO) having a standardized value of 
"1" indicating that a fault event has occurred. 

[0027] Referring to Figure 5, a method for transferring data in 
the emission-monitoring system 16 will now be ex- 
plained. In particular, the method will be directed to 
transmitting, reformatting, and displaying fault event in- 
formation. It should be noted, however, that the method 
can also be utilized in transferring, formatting, and dis- 
playing calibration event information and maintenance 
event information. 

[0028] At step 70, the emission-monitoring computer 22 gener- 
ates a first message 52 containing a first software variable 
(NOX_Sl) having a first site-specific value, which is trans- 
mitted to the emission-monitoring computer 30. 

[0029] At step 72, the central emission-monitoring computer 30 
receives the first message 52 and stores the first site- 
specific value in a record of a database 50, the record be- 
ing associated with the first software variable (NOX_Sl). 

[0030] At step 74, the central emission-monitoring computer 30 
makes a determination as to whether the first site-specific 
value equals the site-specific event value associated with 
first software variable (NOX_Sl). If the value of step 74 



equals "yes", the method advances to step 76. Otherwise, 
the method advances to step 78. 

[0031] At step 76, the emission monitoring computer 30 gener- 
ates a second software variable having both a first stan- 
dardized name (CEM_NOX) and a value equal to "1" indi- 
cating that a fault event has occurred. 

[0032] At step 78, emission-monitoring computer 30 generates a 
third software variable having both the first standardized 
name (CEM_NOX) and a value equal to "0" indicating that a 
fault event did not occur. 

[0033] After either of steps 76 or 78, the method advances to 
step 80. At step 80, the emission-monitoring computer 
28 generates a second message 54 containing a second 
software variable (CO_S2) having a second site-specific 
value, which is transmitted to the emission-monitoring 
computer 30. 

[0034] At step 82, the emission-monitoring computer 30 re- 
ceives the second message 54 and stores the second site- 
specific value in a record of the first database, the record 
being associated with the second software variable 
(CO_S2). 

[0035] At step 84, the central emission-monitoring computer 30 
makes a determination as to whether the second site- 



specific value equals the site-specific event value associ- 
ated with second software variable (CO_S2). If the value of 
step 84 equals "yes", the method advances to step 86. 
Otherwise, the method advances to step 88. 

[0036] At step 86, the emission-monitoring computer 30 gener- 
ates a fourth software variable having both a second stan- 
dardized name (CEM_CO) and a value equal to "1" indicat- 
ing that a fault event has occurred. 

[0037] At step 88, the emission-monitoring computer 30 gener- 
ates a fifth software variable having both the second stan- 
dardized name (CEM_CO) and a value equal to "0" indicat- 
ing that a fault event did not occur. 

[0038] After either of steps 86 and 88, the method advances to 
step 90. At step 90, the emission-monitoring computer 
30 displays one of the first and second variables and one 
of the third and fourth variables on the computer monitor 
32. 

[0039] The system and method for transferring data in an emis- 
sion monitoring system provides a substantial advantage 
over other systems and methods. In particular, the system 
and method provides a technical effect of standardizing 
the format of information being transmitted from local 
emission monitoring computers at various geographic 



sites to a central emission-monitoring computer. Thus, 
the central emission-monitoring computer can more 
readily display and manipulate event information from a 
plurality of different emission-monitoring computers. 
[0040] As described above, the present invention can be embod- 
ied in the form of computer-implemented processes and 
apparatuses for practicing those processes. The present 
invention can also be embodied in the form of computer 
program code containing instructions embodied in tangi- 
ble media, such as floppy diskettes, CD ROMs, hard 
drives, or any other computer-readable storage medium, 
wherein, when the computer program code is loaded into 
and executed by a computer, the computer becomes an 
apparatus for practicing the invention. The present inven- 
tion can also be embodied in the form of computer pro- 
gram code, for example, whether stored in a storage 
medium, loaded into and/or executed by a computer, or 
transmitted over some transmission medium, such as over 
electrical wiring or cabling, through fiber optics, or via 
electromagnetic radiation, wherein, when the computer 
program code is loaded into and/or executed by a com- 
puter, the computer becomes an apparatus for practicing 
the invention. When implemented on a general-purpose 



microprocessor, the computer program code segments 
configure the microprocessor to create specific logic cir- 
cuits. 

[0041] while the invention is described with reference to an ex- 
emplary embodiment, it will be understood by those 
skilled in the art that various changes may be made and 
equivalence may be substituted for elements thereof with- 
out departing from the scope of the invention. In addition, 
many modifications may be made to the teachings of the 
invention to adapt to a particular situation without de- 
parting from the scope thereof. Therefore, it is intended 
that the invention not be limited the embodiment dis- 
closed for carrying out this invention, but that the inven- 
tion includes all embodiments falling within the scope of 
the intended claims. Moreover, the use of the term's first, 
second, etc. does not denote any order of importance, but 
rather the term's first, second, etc. are used to distinguish 
one element from another. 



